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Claims 

[ci] What is claimed is: 

l.A method of forming a silicon thin film comprising the 
steps of: 

providing a substrate, an amorphous silicon (a-Si) pat- 
tern being comprised on the substrate and comprising: 
a first region having a first height; 
a second region having the first height; 
at least one first pointed region being adjacent to the 
second region, each first pointed region having a second 
height; 

a third region, the third region being located between 
the first region and the second region, each first pointed 
region being located on the third region, the third region 
having a third height; and 

at least one fourth region, each fourth region being lo- 
cated on the third region between the first region and 
each first pointed region, each fourth region having a 
fourth height smaller than the second height and greater 
than the third height; and 

performing the laser crystallization process to allow an 
amorphous silicon seed in each first pointed region ad- 
jacent to each fourth region to grow and to crystallize as 



a first single crystal silicon grain in each fourth region. 

[02] 2.The method of claim 1 wherein the substrate com- 
prises a glass substrate, a quartz substrate, or a plastic 
substrate. 

[c3] S.The method of claim 1 wherein the first height is sub- 
stantially equal to the sum of the second height and the 
third height. 

[c4] 4.The method of claim 1 wherein a second pointed re- 
gion is comprised between the first region and each 
fourth region, and each second pointed region has a fifth 
height greater than the fourth height. 

[c5] S.The method of claim 4 wherein the first height is sub- 
stantially equal to the sum of the fifth height and the 
third height, and the third height is smaller than the 
fourth height. 

[c6] 6.The method of claim 4 wherein an amorphous silicon 
seed in each second pointed region adjacent to each 
fourth region grows to crystallize as a second single 
crystal silicon grain in each fourth region when the laser 
crystallization process is performed. 

[c7] 7.The method of claim 1 wherein the laser crystallization 
process is to irradiate the amorphous silicon pattern with 



a laser pulse to completely melt the amorphous silicon 
thin film in each fourth region and to partially melt the 
amorphous silicon thin film in each first pointed region 
so that the residual solid silicon in each first pointed re- 
gion adjacent to each fourth region becomes a site of 
nucleation to perform super lateral growth (SLG). 

[c8] 8.The method of claim 7 wherein the temperature of the 
third region not covered by each fourth region and each 
first pointed region is higher than the temperature of 
each fourth region so that each site of nucleation grows 
from each fourth region toward the third region not cov- 
ered by each fourth region and each first pointed region 
after the amorphous silicon pattern is irradiated by the 
laser pulse. 

[c9] 9.The method of claim 8 wherein the laser crystallization 
process is to irradiate the amorphous silicon pattern with 
the laser pulse to completely melt the amorphous silicon 
thin film in the third region not covered by each fourth 
region and each first pointed region and to partially melt 
the amorphous silicon thin film in the first region and 
the second region so that a plurality of amorphous sili- 
con seeds in the first region and the second region grow 
to crystallize as polysilicon grains in the third region not 
covered by each fourth region and each first pointed re- 
gion. 



[ciO] lO.The method of claim 1 wherein the amorphous silicon 
thin film in the third region covered by each fourth re- 
gion and each first pointed region is partially melted af- 
ter the laser crystallization process is performed. 

[cii] Il.The method of claim 1 wherein the laser comprises 
an excimer laser, a gas pulse laser, a solid pulse laser, or 
a continuous wave laser. 

[ci2] l2.The method of claim 1 further comprising the follow- 
ing steps after performing the laser crystallization pro- 
cess: 

forming at least one gate insulating layer on each fourth 
region; and 

forming at least one patterned gate electrode on the gate 
insulating layer on each fourth region; 
13. The method of claim 12 wherein the first region and 
the second region are a source/drain region of a thin 
film transistor, and the fourth region is a channel region 
of the thin film transistor. 

[ci3] 14.The method of claim 13 further comprising the fol- 
lowing steps after forming each gate electrode: 
performing an ion implantation process to form source/ 
drain electrodes of the thin film transistor in the first re- 
gion and the second region by utilizing each of the gate 



electrodes as a mask; and 

performing an activation process to activate the dopants 
in the source/drain electrodes of the thin film transistor. 

[ci4] iS.The method of claim 13 wherein the thin film transis- 
tor is a low temperature polysilicon thin film transistor 
(LTPS TFT). 

[ci5] l6.The method of claim 12 further comprising the fol- 
lowing steps when forming each gate insulating layer: 
performing at least one plasma enhanced chemical vapor 
deposition (PECVD) process to form at least one dielec- 
tric layer on the substrate. 

[ci6] iz.The method of claim 16 wherein the material compo- 
sition of each dielectric layer comprises silane-based sil- 
icon oxide, tetra-ethyl-ortho-silicate based silicon ox- 
ide, silicon nitride, or silicon oxynitride. 

[ci7] IS.The method of claim 12 wherein the material compo- 
sition of each gate electrode comprises tungsten (W), 
chrome (Cr), or other conductive metal. 



